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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a blank for a halftone 
phase shift mask and a halftone phase shift mask which can 
respond to shorter wavelengths or higher transmittance of 
the exposure light and which produces contrast during 
inspection. 

SOLUTION: The blank for a halftone phase shift mask has a 
semitransparent film layer having a controlled phase and 
transmittance formed on a glass substrate, and the 
semitransparent film layer consists of a multilayered film of 
two or more layers containing specified metals and silicon as 
the main structural elements. The multilayered film contains 
films having high transparency (films having a low extinction 
coefficient) and films having high light-shielding property 
(films having a high extinction coefficient). The content 
proportion of specified metals to silicon in the films having 
high light-shielding property is higher compared to the 
content proportion in the films having high transparency. 




iK MD <|» sn tnu 
*(nmj 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



mn*mmtor a p) 02) ^ ||g 4% §^ ^ $g ( A ) mmwm&m*& 

#^2002-229182 
(P2002 -229182A) 

(43)&WB ¥*fcl4¥ 8 14 8(2002.8.14) 



(51) Into. 7 
G 0 3 F 1/08 
HOIL 21/027 


msmn 


F I f-va-r(**) 
G 0 3 F 1/08 K 2 H 0 9 6 
H01L 21/30 5 0 2 P 

*&H& 8*3»H<Z>8c5 OL 8 H) 




♦HH2001 -23276( P2001 -23276) 


(71) (USA 000003193 








(oo\ turn a 




jRMwwJRK-eSC lT15#lf 






(72)38W# ®D $ 


















(72)f89!# 8tfS IE 






JfOS«P#JilK#*lTB6#l-ft fllSBJ 












F*-A(l*#) 2H095 BB03 BC05 BC11 



(54) J\-7b->m&#i'yhVX97?>#Ra*ft&m^fcA-7h->8i&tei'7bVX9 



(57) 



100 
00 




180 290 3S0 4S0 660 



1 

[ttffft*ottH] 

-O^/n-7 K-VStfdf ">7 Vi-xtm-JyVt^ft: 
[it*JS2] ftirlEgBJ14roiSv^<oifes/i'y adroit 
n->y h-vxty'yy?, 

^ t zw&ti-z^-y h-ymitm^y h-v**, 

[00 0 1] 

<p<ny* bV yfyyjxmvQLKlZinzmtm^mo 

[0 0 0 2] 

*rte9+5KlrojlMfc*l*l±fttlf«)lo-e«>5 % n»^s 

cEv^waiaatAJ 1 8 ofit&aj: siestas'? has* 

L rile J: 9. ilfttfzt9<£>jiil 

SrHft* LTlE?/**- 

[0 0 0 3] ±|S(Oi5^ffiffi->7 hffilil BMWLeve 
nsonlblC.toTiilSH, 1$PBg58-l73744^, MS 

-c , ii^ag62-508ii^(w|Eig$tvT*5'p, i/^yyyf 

^-7 h-VS/ii'^^pt/foXV^. 7 



(2) #08 2002-229182 

2 

[0 0 0 4] Z.tt)<PX%fffl¥-l 1-15 1 3 2*?!®ffl¥ 
1 0-1 8 6 6 3 2^rX\t^-y h~->Mtfm'>y b-7 

*vy7vt> (UT'^-y b->y7>?$.ittey'7> 

1"5 w klip's ft'^ — y j±*?*sivziz^y t ->y n^co 

<k&®&mmLith<D&m%Lx\,^z>. ^-7h 

>*WMl.X&>Z>y* h^X9CDZk&fe%;t.*) i<-3-? 

k LXfemZintiffl&\z.<£$.hZt<nX-b5ktZo 
[0 0 0 5] 

20 [«Wa<**UJ:5i:-r5BUHI r r &*pco¥$ftw& 

*fc*Mift:ic#v\ -t-nsrSfife-rsyiftoy y^7 7-< 

tt«fclBI*Kii#*:*»fT*fc. v*^/-?*-^^ 

**-?■*—) tttfttttfcGUStfSfci&lcfflttftfctfii 
i iSla^TliK r F^*'>-?\s— f— s ArFi^"> 
v f- k <^o fc**3fe««3fe~©«S* iiko TV » 
5. A r Fiif>7l/- f-O&llfcftftlfcJteSU: 

L-T, MICJKS<0ffil^F23;d f -v'-^U'— if— 8i3fc£>IM3§ 

30 ^->©#ffctt«:J:9K«)5fc«>lc. s^^-tt (fit 
ta->7 hgp) lw*3tt53toSig^Sr^ftfcii!Sjg^- 

7 v-y^^^t,ft@$nTv>?) 0 isaa*^— 7 h- 

lRl±-f5. 

[0006] :i*v*-ctl&$;h,-tv^^-7 

?*y7>*<D->y*-i,c%^L>tiz>mmn<Dft. &m 

40 (Me) t->yny (Si) 

^snsTt^i^fisczffl^^i sostLfctt, B»f 

M(0@ii^Sr^5 r t "TUB* fcoT ^* 5 * 

[0 0 0 7] ::<D«fc5ft, ->!) avco^^Kic 

50 VtCtU, ^ffi^Froavh^^ h*»#e>*l*<*5* 



3 

>^*3<tv/N-7 h-vs!ffi«^7 h-^^fctttt-rs 

[0 0 0 8] 

-**9toZX*'»—7 h-^Sflfrfci/y- hv^^y^y^ 
[0 00 9] ft<*Wlwii±SST^»f fc«t o ttlMMtfcft 

J: o T±ia^^^icyij^ ufc mm&m&i- z z t mm* 

[0 0 10] *»iH?ttroi5«±KaE*0*ifcfcJ: 
otraS*|ftS:tt75»StO-C, WTK-fco^IfcfryiJijS-f 
5c 

[0 0 11] *36WO§j|*«iw3gWfd:, #7*&K± 
»cttfti3J:rj«aiB*is*iJfP4iifc*awil»*#*., ¥ 

[0 0 12] *S89108SjftJl2 0&ffltt, B(rlS@Wtto 

v^BtoAfL/i/y 3yoJt^otos i . saitfcs: 

h-?*97?>9 k Lfct ©-<?*> 5. 
[0 0 13] *«Moft*«3 0»Wtt, iffi!E#5£&JB 
»M-Cfc5: t «rW»t1-*HI** 1 £ 

Lfcto-Cfe6 0 

[0 0 14] *«MOif*«4 05IWtt:, MUIIAII 
*s^3 = 17A-eife5ZfcS:#{»ti-S89*«382«0 

h->Sl«MBf 7 h^^77*7>7i LfctOf 
[0015] 5 ©*Wtt, bS#« 1 

SS*JS4 0v^tb*»i3S8B«fco^-7 h-vgHfitfSi^ 

-vSHStflf 7 Yt*7 k Litb<DXhZ a 
[0 0 16] 



(3) #12002-2 2 9 1 8 2 

4 

te2HR«±©¥aW^->7*-fcRttfct©T*>$ 

^mmm^-7 \>->\zMi&?imk£itziz)biz, # 

[0 0 17] LT^6*K£Jlfc U-CI4 

ilc&jfc&ffilcfEifc LfcJ; p/«cv?/u=i=.^ y 7x 

mxh<o, icztibiD&mb 

[0018] «fc 9 AfcWfctt, LTffitt36*»«-f 
^©©awttBS (ffiSffiftoffivtR) t, 3a**n 

fc 2 mmx±.<ny7 9-mic#\,^T, 

a9JttR© (Me/Si) Jt < jlftttR© (Me/Si) Jt 

fE&#T'fc5ii)fcteR© (Me/Si) J£©tt>S\ 
20 t£R© (Me/Si) tfc©fig©l. 5f^W±t1-'5r ifH 
* <CIB«A 5 i ktf Wte fctt 5 t©T& 6. 

[0 0 19] 

[£t£0)J] *$I©/n-7 h-vSHifrffi v"7 Y^Tsto 
<*Ji LTZ r i S i *R©±Kflt&tm& 

i/^tsm-. z r - s i St s i sttwn 

VMt¥i»JtHZ r S ..-?*>&. TIEOlligWT*, * 
*-99V>y9-¥? hkLX % ZrSi,, ZrSi, 
fcV*5«fc#TVC<a>J<. *©J:?/,tSi|&TZ r £S i 
30 755^$HfetO-Cfoi?, Z r S i 2 b S i tfS#£LT 

[0 0 2 0] <HJ60iJl >#2il£0iJ l t?ii. ^f7^SS 
±KRrj 2 IR^SW ^7 ^ - W#JS Sr^/«c SilfiBitO 

H*»ferfUiLfcto-ei!)4. i-4t>t»awtto 

m^m<r>f&m<r>m&\amyt&<om)'^m<Dm'&j: <o t s 

*I6§^0/n-7 h-y§!firffi->7 h^^7fe«tU57*7^ 
[0 0 2 1] ^Rl±x^'->^ >J >:7'&5:fflv>Tffofc (1 

40 x/<y9i) > rmmzit-? 9 * hP^/< y ?p 

«MtK«r»rit Ufc**. -oflfeKtS^^ta^Bi- 

9-?9\> :ZrSi, («%ttRlftll>») . ZrSi, (®W 

ttRfiKKNF) 

50 mM :ZrSi, 7 5 Hr>9x V o-A, ZrSis 



(4) 



2002-229182 



7 6 UtW?- ha-A 

tf*M3m% : Ar+0, =40[SCCM] (RJfctt*/-? y 9 V > 
if) 

0, = 1 [SCCM] (&3t1«£ISlB#) 

o 2 = 7 nm i o [sccm] GSHttngR*) 

Pressure : 0.25 [Pa] 
Power : DC300[W] 

Anneal : 250t:, lh (Oven) 
(ffi, ZrSii^—/y HtliZrSijirSiSrAPx., Zr:Si=l: 

[0 0 2 2] ^K$^fc^y yy-\*MZUi>?. 

ZMf&LtZo YiCtetfVMW.+lfal'itX h (ZEP9 

00: £fflv\ ^JP5000A|wT^**fTo 

It. Z<Dt^(D^-y^>yS.t)\tl P a*5<fctM 0 P a 
t^&ft^s/^y^ EPflPS^IiRF 2 0 OWfc tfc. 

[0 0 2 3] ft&Jt&ffli: Lt, «T©*(W7y^ 

^-y^h : zrsi, mft&ii&f8.®itiiRvmw&mi& 



ZrSi, 1 0 9 4ty/X hn-A (jf| 



Ar+Oa =40 [SCCM] (EiEtt* /< y?yy 



IK) 
^) 

0, = 1 [SCCM] SAT («ftttffil;£18li#) 
02 = 7 nm. i o [sccm] GiWttiilfi)ciggfi#) 

Pressure : 0. 25 [Pa] 
Power : DC300[W] 

Anneal : 250t, lh (Oven) 



[0024] h-yMtiLftisy h-?x 

^^tt-efoO, -^^^Sig^lil 9 3 nml^*3v>TiS 

@ii^T?fcsi6. 8% urn (i) • • • - mm 

m , 1 6. 3% (Mt (2) • • • •*&$) Tfe 

So 

[0025] f$.mm<Dmzmj$.i£Ss;ftVr (xps) ic-cm 

(2) lZ*3»t-5SWf40Sv^-C(7)Me/S i JtliO. 
5 4, «3t14<DS^ai"C?WMe/S i JtliO. 4 5T'*? 
ofco #)fc#tt (1) irfc^TliSB^Oiajl/^l^ 
0. 2 9, ii)ttt<Oi^vWlElO. 45TJ)*), ~<£Mf 

SMttJUO (Me/Si) Jt < «JtttlHw (Me/Si) it 
<D0tft%ffi&irZ o 0. 4 5/0. 2 9= 1. 5 

5 (ISJfeflJ) , 0. 4 5/0. 5 4 = 0. 8 3 (lt& 

«) tfto. i. 5^±-efetL»f. ^^Ji-tt^a-e 

20 *>5„ ((n), ;©S^Me=ZrHt ( ) 

[0 0 2 6] W±© J: 5 ft#tt#tt£#«bHfc&*tfc3!E 
tt*W^©##8ifi¥4»,4W* 1 <0«fc 5 left *> . *»W 

*afflufc»frictt» ^i-»)twtt (i) ic^fjjtic 

)f 9 3 nm) &}feffl 11, 3 6 5 

nm&Sl^fi, 2 5 7 nm, 4 8 8 n mg,8<£>i£&CD#; 

[0 0 2 7] 
[*ll 



81 *axtnznnh»xam*<Dm t%: 





»« [nm] 


257 


365 


488 




33. 1 


26. 3 


32. 9 




47. 4 


Ai. 1 


5 4. 5 



[0028] <mmm2>mmm2X'{t, m-m&9- 

e/S i «>tfc*a«/h£<fc-5*-yy h#U<llX'<y 

*S8«SWe«:^-yy h t LT Z r S i , Id S i SrflD* 
TlSigLfcZ r S i. h*fflV^T2lK^S 



r S UKS i SrJD^., ^<Dija^lt«rZr:Si=l :4i Lit 

: ZrSi 4 , 
: 1393A 

: Ar+0* =40 [SCCM] (SJ^tt^ yt>V> 



/) 

0 2 =1 [SCCM]^T 
0a=7[SCCM] 



W'>7*—<nf$.m$:fto1t<. ((fit, y bftZ 50 Pressure 



0. 25 [Pa] 



(5) 



2002-229182 



8 



Power : DC300[W] 

Anneal : 250t:, In (Oven) 

C \>-XX$:m^, JE^fil PaJSit^l OPa, 
l^JliRF 2 0 0WiUfc o tm\m.mt LXf>-fy 
bb LT±IEOZrSi, (Cft^TZrSi* &fl?V\ ±fctmC 

10 0 2 9] Z<7)£?\zLX'&l!>H1Z^-7 h-VSHft 

^mvomf&ttttM e / S i it = 0 . 1 * 

«2 «MU:8lt«MU«ai HU 



3 0t/i 



* 3. Ji3ttic7)ii5V^T*roMe/S i tk=0. 

jS^ttlglW (Me/Si) tt < jgjtttl^ro (Me/Si) Jt 
W&fl:?;S§J£-f 5 0 (Me=Zr) 
tit. 0. 30/0. 13 = 2. 3 1 tfcSOT'l . 5 

■tO*¥3t**»6)t^S»u— >g>Srfr bb. 19 
3nmTW^3t@jS*«r-^ (2 0%) fc L.fc»-&, * 
BWOHJSCT • JttftM-CiOttXttft (3 6 5 nm) K*5 

[0 0 3 0] 
[H2] 

<im«> 





ttft CnmJ 


1 93 


365 




20 


17* 7 3 


*ftfl4>!tCM 


20 


43. 34 



loo3i] r©i»*a>e), 20 

[0 0 3 2] JW±H8&0iJ-?l*-0iJ b LT, BSEiSlSfifcW 
t-cz r b S i ofl5#*4:IBv*fca«. &Ajc*l*M 
o, Ti, h f $<o&JB?iSlffi*rfl|-?*>ofc 0 

tf>2gA#*(wO^TfcA r + Oj l^SO t>f»J 
feHHfift<» ftK&roiKfilftftlg, SffclR. ftffcHIS* 30 

[0 0 3 3] 

StWC&S,, -tCO^fei: LTtt^— 7 hvSHfitfB->7 



[0034] i-ft*>*>, '^-7 b-ymiinm->7 hv* 
* *j «t v r «$i4it tcfft £ -v * y 7 v * to # 7 * S4R± 

0. ^wHftSJSifcfiStt^ fiig 
KftSi, miE0J:?ftaiKjtfc*Kaa*<l:l=#£;!c 

[ft^oSftW] 

(1) -%MM<Dftftmm®m 

(2) ■••tk«0yo^3tgiaaisiaii 



(6) #M 2002-229182 

[mi] 



100 




•0 
00 
TO 
^ 10 
* BO 

10 

to 

10 






100 200 900 480 550 OSO 
Knml 



